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Abstract: A smart city is an urban development vision to integrate multiple information and 
communication technology (ICT) solutions in a secure fashion to manage a city’s assets – the city’s assets 
include, but not limited to, local departments information systems, schools, libraries, transportation 
systems, hospitals, power plants, water supply networks, waste management, law enforcement, and other 
community services. The goal of building a smart city is to improve quality of life by using technology to 
improve the efficiency of services and meet residents’ needs. ICT allows city officials to interact directly 
with the community and the city infrastructure and to monitor what is happening in the city, how the city 
is evolving, and how to enable a better quality of life. Through the use of sensors integrated with real-time 
monitoring systems, data are collected from citizens and objects - then processed and anayzed. The 
information and knowledge gathered are keys to tackling inefficiency. 
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I. INTRODUCTION 
Four factors that contribute to a smart city: 
 The application of a wide range of 
electronic and digital technologies to 
communities and cities 
 The use of ICT to transform life and 
working environments within the city 
 The embedding of such ICTs in 
government systems 
 The  practices that brings ICTs and people 
together to enhance the innovation and 
knowledge 
 
This report presents various components involved 
in implementation strategies of new capital city of 
andhra pradesh 
Maths component 
Mathematical and numerical modeling of smart 
city included smart phone real world and mobile 
networks in the city; Optimization methods and 
mathematics modeling using cloud computing ; 
Numerical analysis for security algorithms 
development in Internet of Technology; 
Computational models for communication  mobile 
network ; FFT (Fast Fourier Transforms) for 
studying damage to bridges / dams, fracture 
gradient etc; Walsh transforms in medical systems; 
Near Search algorithms using Mathematics; Pattern 
recognition techniques / image processing using 
mathematics to detect criminals; Remote access 
through mathematical hashing; Many arithmetic 
problems involved in designing smart city ; 
Mathematical optimization refers to the section of a 
best element from set of available alternatives;  
Optimization problems consists of only three 
problems 
• Decision variable 
• Objectives function(minimum sum of 
generation cost, service cost and 
regulation services)                   
• Constraints(-load balance 
                        -transmission constraints 
                        -single generation constraints) 
For example, let F be the objective function such 
that 
F= ax +by +c where x and y are decision variables 
with boundary conditions  
x(0) =0 and y(0) = 0. 
Assume that maximizing F will give the optimum 
values for the constants a,b,c in some situation. 
In some other situation, minimizing F will yield 
solution. 
If F is max, then first derivative =0 and second 
derivative = negative. 
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If F is min, then first derivative =0 but second 
derivative is positive. This way we find 
optimization 
Physics component 
• Utilization of the solar power (based on 
phenomenon of photoelectric effect) is 
used for street lights, traffic lights etc. 
• The concept of stress, strain, centroid, 
moment of inertia are considered while 
constructing the new structures  
• Heat sensors are used to detect the 
temperature variation for automatic 
switching  
• Smart sensors are capable of manipulating 
and computation of sensor derived data 
• Sensor + interfacing circuit = smart 
sensors 
• Sensor  producing a electrical output when 
combined with interfacing electronic 
circuit is known as smart sensors 
• Application: 
• Structural monitoring : it is needed to 
detect damage of industrial infrastructure. 
• Geological mapping : it detects minerals 
in geological areas  
Civil Engineering Component 
ENVIRONMENTAL SCOPE: Management of 
waste products, Storage of water and advanced 
recycle system 
STRUCTURAL SCOPE: 
Eco friendly House, Small  dams yielding,  smart 
energy 
 
GPS has been successfully integrated with 
conventional equipment.  The technology i.e. 
combined GPS,wireless communications and 
computers is also used for foundation works and 
precise structural placements. 
 
A traffic enforcement camera system, consisting of 
a camera and a vehicle-monitoring device, is used 
to detect and identify vehicles disobeying  a speed 
limit or some other road legal requirement. 
 
Smart cities require proper lighting system with 
various lighting characteristics. For example, the 
lighting system in buildings or even different 
objects need specified colour light and colour 
temperature. In fact, an interplay needs to be 
produced between lighting, architecture and quality 
of life with high level of efficiency and many other 
factors make LED lighting systems suitable for 
these smart cities. 
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Electrical Engineering Component 
 
 
Smart electricity(Smart grid) , Smart roads to 
charge electric cars 
 
The normal lighting which we are  using in streets 
consumes more electricity. In country like India 
shortage of electricity is at higher level especially 
in rural areas  
 
II. CONCLUSIONS 
The goal of building a smart city is to improve 
quality of life by using technology to improve the 
efficiency of services and meet residents’ needs. 
ICT allows city officials to interact directly with 
the community and the city infrastructure and to 
monitor what is happening in the city, how the city 
is evolving, and how to enable a better quality of 
life. Through the use of sensors integrated with 
real-time monitoring systems, data are collected 
from citizens and objects - then processed and 
anayzed. The information and knowledge gathered 
are keys to tackling inefficiency. 
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